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(57)Abstract: 

PURPOSE: To display measurement result with the light and gray-scale image of an 
image by turning on the output of an image intensifier (II) tube only while its gain 
increases or decreases monotonously. 

CONSTITUTION: A sinusoidal wave generation circuit 41 generates a sinusoidal 
voltage and the output is given to amplifiers 43A and 43B via phase adjustment 
circuits 42A and 42B. A laser beam from a light source 2 is projected to a subject I. 
The reflection light is reflected by a mirror 5 and enters an II tube 3. The output of 
the amplifier 43B, namely a sinusoidal voltage, is given to an photoelectric surface 
31, thus modulating gain. The output of a gate amplification constant circuit 48 is 
given to a gate drive circuit 49 and the output is applied to a micro channel plate 34 
for gate operation, thus turning on the output of the II tube only while the gain of the 
II tube 3 increases or decreases monotonously and hence displaying a close position 
brightly and a distant position with a dark in gray scale. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to image laser radar equipment. 
[0002] 

[Description of the Prior Art] Ranging using the phase-comparison method (light modulation phase-comparison method) is 
known. This sends out the continuous wave (light beam) which carried out intensity modulation by the sine wave, and after it 
receives and detects the reflected light from a photographic subject, it ranges it by comparing the phase of a sending-out wave 
and a detected wave. In thisraiigiiig,^^ technology of raising S/N of ranging is indicated by JP,2-13878,A by applying the 
gate by the receiver side. ^Tfiedis^^tg a photographic subject can be measured correctly, without being influenced by the ^^"^ 
scatterer which exists in thelxnnTsphlreto a photographic subject according to this. 
[0003] 

[Problem(s) to be Solved by the Invention] However, about the receiving means of the reflected light from a photographic 
subject, an exceptional work is not carried out but, for this reason, the above-mentioned conventional technology of practical 
value is inadequate. By the way, there are some which are called approached type II (image intensifier) pipe as a receiving 
means to perform laser range gate operation. According to this device, the feeble lightwave signal from a photographic 
subject is also reproducible as a reinforced image, 

[0004] Then, this invention aims at offering the new image laser radar equipment which is not in the former by utilizing the 

feature of this approached type II pipe. 

[0005] 

[Means for Solving the Problem] The image laser radar equipment c oncerning this invention The laser light source which ^V^^^ 
p rojects the outgg^ g ra diation Ji ^it^^iia^whidC^ modul^ion^as carried out by predetermined frequency on a rAo^^ 
photographic subjeS[, 'Kfie image-intensifier pi^]^ffn\1rit^rirRartl^^ function which receives the reflected lidit from a ^o>> 



[lotographic subj^^, ^KQe jmage-intensifier pig^ ^Eln^liitti^irKarthe function which receives the reflected light from a 
pTi&top'aphitfsuQect and camgslo^in^ge reinforcement, ^mfgainTS itiodulaite'd py preaetermmed frequency; It is 
characterized by having the^te meSnyvhich sets the output of an image intensifier to ON only in the period when it is a 1/4 
or less abbreviation [ for thegatfMfWtfuIation period of this image-intensifier pipe ] period in, and gain increases or decreases 
inmonotone. 



[0006] I V 

[Function] In this invention ^ pulse or a sinusoidal voltage I s impressed to the photoelectric surface or MCP (micro channel 
plate) of an image-intensifier pipe, and simultaneously, when the laser beam by which intensity modulation was carried out on 
the frequency shifted for a while is irradiated, therefore these periods synchronize, the same as that of the modulation 
frequency of the above-mentioned image-intensifier pipe or the information from which a shade changes repeatedly according 
^t€H4istaa £^periodically is acquired by the photographic subject. For this reason, only the range set up by the laser range gate 
by this gate means because only the period when it is a 1/4 or less abbreviation [ for the gain modulation period of an 
image-intensifier pipe ] period, and gain decreases [ when decrease and it monotonous-increases ] sets the output of an 
image-intensifier pipe to ON by control by the gate means can obtam a ranging result in the shade image of a picture. 
[0007] 

[Example] Hereafter, one example of this invention is explained with reference to drawing 1 and 2. Drawing 1 is the block 
diagram showing the composition of the image laser radar equipment concerning an example, and drawing 2 is the wave form 
chart showing operation of this example. The image laser radar equipment of this example equips a photographic subject 1 
with the laser light source 2 which projects the laser beam by which intensity modulation was carried out, the 
image-intensifier pipe 3 which receives the reflected light from a photographic subject 1, and the circuit system which 

controls these operation, and is constituted from a sine wave as shown in drawing 1 . — -^"^ ^ -^'^ 

[OpOSj-The sinusoidal generating circuit 4f generates the^^us'o'iaal"v&ltage^ed as the criteria (^mtensity modtflation^ajam^ 
'™)dulation^and gate operation timing, and the output is ^velrtorAfflpIifr^'"l3A and 43B through tHrpKasTadjustment 
^cii:cuit5-42A and 42B. -Phase adjustment circuit 42A and B give phase contrast to the output of the sinusoidal generating 
circuit 41, and amplifier 43A and B^only amplify the sinusoidal voltage to which phase contrast was given. RF superposition 
circuit 45'to which DC power is supplied from the DC-power-supply circuit 44 superimposes the sinusoidal voltage from 
amplifier 43 A on a subcarrier, i.e., predetermined RF, and gives it to a laser light source 2. The laser beam from the laser light 
sources 2, such as a laser diode, lets the through hole formed in the mirror 5 pass, and it is projected on it all over space 
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towards a photographic subject 1. In addition, all over the space between a photographic subject 1 and a laser light source 2, 
the quality 6 of an obstruction which produces dispersion etc. floats and exists. 

[0009] The reflect^ light from a photographic subject 1 is constituted so that it may be reflected by the mirror 5 and 
incidenc5eTTia>?i>e<;^ed out to the image-intensifier pipe 3 through a lens ?. The image-intensifier pipe 3 has the 
phoroelectric surface^ 1 in the inside of a light-receiving face-plate, it has the fluorescence side 33^in the inside of the 
fiberH^ics plate,32which is an output screen, and MCP34 for electronic multiplication is formed into the vacuum housing 
between the-photoelectric surface 3 1 and the fluorescence side 33. And the optical image of the fliiorescence side 33 is 
picturized by TV camera 9 through the fiber-optics plate 32 and a relay lens 8. 

[0010] Here, the output of amplifier 433-, i.e., a sinusoidal voltage, is giveTTto the photoelectric surface 3 1 of the 
image-intensifier pipe 3, and the gain modulation is made by this. Moreover, the sinusoidal voltage from the sinusoidal 
generating circuit 41 is shaped in waveform by the waveform shaping circuit 4^, and is given to the gate width setting circuit 
48 through dividing and a delay circuit 47. And the output of the gate width setting circuit 48 is given to the MCP gate drive 
circuit 48, this output is impressed to MCP34 and gate operation is carried out. 

[001 1] The timing chart of drawing 2 explains operation of the above-mentioned example. In drawing 2 , the 
sinusoidal-voltage wave (A) shows the on-the-strength wave of the reflected light from the photographic subject 1 which 
makes the output wave of the sinusoidal generating circuit 41, and an optical on-the-strength wave (B) the on-the-strength 
wave of the output laser beam of a laser light source 2; and makes incidence of the wave (C) to the photoelectric surface 31 of 
the image-intensifier pipe 3. here — phase contrast TTbetween waves (A) (B) it sets up by phase adjustment circuit 42A ~ 
having — a wave (B) and phase contrast T2 between (C) It is a time lag by the propagation in the space of a laser beam. 
[0012] The wave (D) of a periphery is a voltage waveform of the photoelectric surface 31, and this synchronizes with the 
input luminous-intensity change to a wave (C) 3, i.e., an image-intensifier pipe. A wave (E) is a gate voltage given to MCP34, 
and photoelectron multiplication according to MCP34 only in the period when the gate voltage has just become is carried out. 
That is, the period T3 before and behind it and T4 Since a period becomes the same as the shutter having been closed, a 
photographic subject's 1 information will be photographed only for a wave-like (E) pulse period as an image. In addition, 
wave-like (E) pulse separation T5 Timing is adjusted by dividing and the delay circuit 47. 

[0013] The wave (F) of drawing 2 is the voltage waveform of the fluorescence side 33 of the image-intensifier pipe 3, i.e., the 
opfical output wave to TV camera 9. That is, except when the voltage of MCP34 is positive like a wave (E), the optical output 
of the fluorescence side 33 serves as zero, and only when the voltage of MCP34 is [ the gate ] open by positive, the 
fluorescence side 33 outputs an image. At this time, the voltage (wave (D)) to the period and the photoelectric surface 3 1 to 
which the input light intensity to the photoelectric surface 3 1 which shows the period which the gate is opening to a wave (C) 
decreases in monotone decreases in monotone (it is got blocked). Since it corresponds to both periods when^g fjjn dec reases in_ 
monot one, t he image of only the period of ON of MCP voltage turns into an image of a fixed range, and it will be bright in a 
near position, and a distant position will be darkly displayed by the shade. 

[0014] Although the gate period of the image-intensifier pipe 3 is set as the period in which the intensity of the reflected light 
from the gain and the photographic subject 1 of the image-intensifier pipe 3 carries out monotonous reduction in the 
above-mentioned example, you may set the gate period of the image-intensifier pipe 3 as the period in which the incident-light 
intensity to gain and the image-mtensifier pipe 3 carries out a monotonous increase. If it does in this way, among the 
photographic subjects in a fixed range, a near thing will be dark and a shade indication of the far thing will be given brightly. 
[0015] Moreover, the modulation of gain may be performed by carrying out the sinusoidal modulation of the applied voltage 
to MCP of the image-intensifier pipe 3, and gate operation may be made to perform by making the voltage to the photoelectric 
surface 3 1 of the image-intensifier pipe 3 turn on and turn off. 

[0016] Furthermore, you may rectify the shade difference of the image by the difference of a photographic subject's 1 
reflection factor. That is, the reflected light from a photographic subject 1 is beforehand measured without carrying out 
direct-current lighting of the laser light source 2 and carrying out modulation operation also of the image-intensifier pipe 3, 
and an unage data [ in / sinusoidal lighting and a sinusoidal modulation / using the data measured in this direct-current 
lighting and no becoming irregular when measuring the example mentioned above ] ~ an amendment ~ the difference of the 
shade by the difference of a photographic subject's 1 refiection factor is canceled by things Here, distance information is 
dynamically acquired by repeating the image pck-up for an amendment, and the image pck-up for measurement by turns using 
the thing for which distance information is read, then an image memory by TV camera 9. 
[0017] 

[Effect of the Invention] As above, by this invention, the sinusoidal modulation of the gain of an image-intensifier pipe is 
carried out, and simultaneously, since the laser beam by which intensity modulation was carried out on the frequency shifted 
for a while is irradiated, the same as that of the modulation frequency of the above-mentioned image-intensifier pipe or the 
information from whic;h a sh?^HRrharige<; repe atedly accordi ng to distance periodically is acquired by the photographic 
subject. Furthermore,S!>nl y^the rangeset up by the laser rm^ gate by this gate means because only the period when it is a 1/4 
or less abbreviation [ for the gain modulation period of an image-intensifier pipe ] period, and gain decreases [ when decrease 
and it monotonous-increases ] sets the output of an image-intensifier pipe to ON by control of a gate means can obtain a 
photographic subject's measurement result in a shade image. 



[Translation done.] 
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1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 ***♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As above, by this invention, the smusoidal modulation of the gain of a n image-intensifier pipe is 
carried out, and simultaneously, since the laser beam by which intensity modulation was carried out on the frequency shifted 
for a while is irradiated, the same as that of the modulation frequency of the above-mentioned image-intensifier pipe or the 
information from which a shade changes repeatedly according to distance periodically is acquired by the photographic 
subject. Furthermore, only the range set up by the laser range gate by this gate means because only the period when it is a 1/4 
or less abbreviation [ for the gain modulation period of an image-mtensifier pipe ] period, and gain decreases [ when decrease 
and it monotonous-increases ] sets the output of an image-intensifier pipe to ON by control of a gate means can obtain a 
photographic subject's measurement result in a shade image. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] this invention is characterized by providing the following to image laser radar equipment. 
The laser light source which projects the outgoing radiation light by which intensity modulation was carried out by 
predetermined frequency on a photographic subject. The image-intensifier pipe with which it has the function which receives 
the reflected light from a photographic subject and carries out image reinforcement, and gain is modulated by predetermined 
frequency. The gate means which'sets the output of an image intensifier to ON only in the period when it is a 1/4 or less 
abbreviation [ for the gain modulation period of this image-intensifier pipe ] period in, and gain increases or decreases in 
monotone. 



[Translation done.] 
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OPERATION 



[Function] In this invention, a pulse or a sinusoidal voltage is impressed to the photoelectric surface or MCP (micro channel 
plate) of an image-intensifier pipe, and simultaneously, when the laser beam by which intensity modulation was carried out on 
the frequency shifted for a while is irradiated, therefore these periods synchronize, the same as that of the modulation 
frequency of the above-mentioned image-intensifier pipe or the information from whic h a . shade changes repeated ly according 
tn distance perindjca lly is acquired by the photographic subject. For this reason, only tht range set up by the laser range gate 
by this gate means because only the period when it is a 1/4 or less abbreviation [ for the gain modulation period of an 
image-intensifier pipe ] period, and gain decreases [ when decrease and it monotonous-increases ] sets the output of an 
image-intensifier pipe to ON by control by the gate means can obtain a ranging result in the shade image of a picture. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained with reference to drawing 1 and 2. Drawing 1 is the block 
diagram showing the composition of the image laser radar equipment concerning an example, and drawing 2 is the wave form 
chart showing operation of this example. The image laser radar equipment of this example equips a photographic subject I 
with the laser light source 2 which projects the laser beam by which intensity modulation was carried out, the 
image-intensifier pipe 3 which receives the reflected light from a photographic subject 1, and the circuit system which 
controls these operation, and is constituted from a sine wave as shown in drawing 1 . 

[0008] The sinusoidal generating circuit 41 generates the sinusoidal voltage used as the criteria of intensity modulation, a gain 
modulation, and gate operation timing, and the output is given to Amplifier 43A and 43B through the phase adjustment 
circuits 42A and 42B. Phase adjustment circuit 42A and B give phase contrast to the output of the sinusoidal generating 
circuit 41, and amplifier 43 A and B only amplify the sinusoidal voltage to which phase contrast was given. RF superposition 
circuit 45 to which DC power is supplied from the DC-power-supply circuit 44 superimposes the sinusoidal voltage from 
amplifier 43A on a subcarrier, i.e., predetermined RF, and gives it to a laser light source 2. The laser beam from the laser light 
sources 2, such as a laser diode, lets the through hole formed in the mirror 5 pass, and it is projected on it all over space 
towards a photographic subject 1 . In addition, all over the space between a photographic subject 1 and a laser light source 2, 
the quality 6 of an obstruction which produces dispersion etc. floats and exists. 

[0009] The reflected light from a photographic subject 1 is constituted so that it may be reflected by the mirror 5 and 
incidence may be carried out to the image-intensifier pipe 3 through a lens 7. The image-intensifier pipe 3 has the 
photoelectric surface 31 in the inside of a light-receiving face-plate, it has the fluorescence side 33 in the inside of the 
fiber-optics plate 32 which is an output screen, and MCP34 for electronic multiplication is formed into the vacuum housing 
between the photoelectric surface 31 and the fluorescence side 33. And the optical image of the fluorescence side 33 is 
picturized by TV camera 9 through the fiber-optics plate 32 and a relay lens 8. 

[0010] Here, the output of amplifier 43B, i.e., a sinusoidal voltage, is given to the photoelectric surface 3 1 of the 
image-intensifier pipe 3, and the gain modulation is made by this. Moreover, the sinusoidal voltage from the sinusoidal 
generating circuit 41 is shaped in waveform by the waveform shaping circuit 46, and is given to the gate width setting circuit 
48 through dividing and a delay circuit 47. And the output of the gate width setting circuit 48 is given to the MCP gate drive 
circuit 48, this output is impressed to MCP34 and gate operation is carried out. 

[00 1 1 ] The timing chart of drawing 2 explains operation of the above-mentioned example. In drawing 2 , the 
sinusoidal-voltage wave (A) shows the on-the-strength wave of the reflected light from the photographic subject I which 
makes the output wave of the sinusoidal generating circuit 41, and an optical on-the-strength wave (B) the on-the-strength 
wave of the output laser beam of a laser light source 2, and makes incidence of the wave (C) to the photoelectric surface 3 1 of 
the image-intensifier pipe 3. here ~ phase contrast Tl between waves (A) (B) it sets up by phase adjustment circuit 42 A ~ 
having - a wave (B) and phase contrast T2 between (C) It is a time lag by the propagation in the space of a laser beam. 
[0012] The wave (D) of a periphery is a voltage waveform of the photoelectric surface 31, and this synchronizes with the 
input luminous-intensity change to a wave (C) 3, i.e., an image-intensifier pipe. A wave (E) is a gate voltage given to MCP34, 
and photoelectron multiplication according to MCP34 only in the period when the gate voltage has just become is carried out. 
That is, the period T3 before and behind it and T4 Since a period becomes the same as the shutter having been closed, a 
photographic subject's 1 information will be photographed only for a wave-like (E) pulse period as an image. In addition, 
wave-like (E) pulse separation T5 Timing is adjusted by dividing and the delay circuit 47. 

[0013] The wave (F) of drawing 2 is the voltage waveform of the fluorescence side 33 of the image-intensifier pipe 3, i.e., the 
optical output wave to TV camera 9. That is, except when the voltage of MCP34 is positive like a wave (E), the optical output 
of the fluorescence side 33 serves as zero, and only when the voltage of MCP34 is [ the gate ] open by positive, the 
fluorescence side 33 outputs an image. At this time, the voltage (wave (D)) to the period and the photoelectric surface 31 to 
which the input light intensity to the photoelectric surface 3 1 which shows the period which the gate is opening to a wave (C) 
decreases in monotone decreases in monotone (it is got blocked). Since it corresponds to both periods when gain decreases in 
monotone, the image of only the period of ON of MCP voltage turns into an image of a fixed range, and it will be bright in a 
near position, and a distant position will be darkly displayed by the shade. 

[0014] Although the gate period of the image-intensifier pipe 3 is set as the period in which the intensity of the reflected light 
from the gain and the photographic subject 1 of the image-intensifier pipe 3 carries out monotonous reduction in the 
above-mentioned example, you may set the gate period of the image-intensifier pipe 3 as the period in which the incident-light 
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intensity to gain and the image-intensifier pipe 3 carries out a monotonous increase. If it does in this way, among the 
photographic subjects in a fixed range, a near thing will be dark and a shade indication of the far thing will be given brightly. 
[0015] Moreover, the modulation of gain may be performed by carrying out the sinusoidal modulation of the applied voltage 
to MCP of the image-intensifier pipe 3, and gate operation may be made to perform by making the voltage to the photoelectric 
surface 3 1 of the image-intensifier pipe 3 turn on and turn off. 

[0016] Furthermore, you may rectify the shade difference of the image by the difference of a photographic subject's 1 
reflection factor. That is, the reflected light from a photographic subject 1 is beforehand measured without carrying out 
direct-current lighting of the laser light source 2 and carrying out modulation operation also of the image-intensifier pipe 3. 
and an image data [ in / sinusoidal lighting and a sinusoidal modulation / using the data measured in this direct-current 
lighting and no becoming irregular when measuring the example mentioned above ] - an amendment ~ the difference of the 
shade by the difference of a photographic subject's I reflection factor is canceled by things Here, distance information is 
dynamically acquired by repeating the image pck-up for an amendment, and the image pck-up for measurement by turns using 
the thing for which distance information is read, then an image memory by TV camera 9. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The block diagram of the image laser radar equipment of an example. 
[Drawing 2] The wave form chart showing operation of an example. 
[Description of Notations] 

1 [ -- The photoelectric surface, 32 / - A fiber-optics plate, 33 / ~ A fluorescence side, 34 / ~ MCP, 41 / -- A sinusoidal 
generating circuit, 42 / — A phase adjustment circuit, 43 / ~ Amplifier, 44 / — A DC-power-supply circuit, 45 / ~ RF 
superposition circuit, 46 / ~ A waveform shaping circuit, 47 / - Dividing and a delay circuit, 48 / ~ A gate width setting 
circuit, 49 / - MCP gate drive circuit. ] ~ A photographic subject, 2 ~ laser light source, 3 - 



[Translation done.] 



